growth and weight patterns, which deserve further investigation.
The first immigration from Japan to other countries began before the 20 th century, and Peru was the first country where Japanese migrated to South America in 1899. Since the start of Japanese migration, Japanese-Peruvian descendants have become the second largest Japanese community in South America surpassed only by descendants from Brazilian immigrants (Gardiner 1975) .
Japanese descendants experienced a difficult social situation during World War II before achieving their current social position in Peru. Their situation has improved since then as a result of their increasing social integration within the Peruvian community. We asked ourselves whether height and weight patterns observed in Japan after World War II, when the postwar economic development was accompanied by a positive secular trend in the growth and stature of the population, could have been observed also in descendants of migrating Japanese populations.
The Peruvian population is not homogeneous and includes descendants of Amerindian, European-Spanish, Afro-american, and Chinese, and the mixture of these groups. Japanese descendants represent a minor group with a tendency to mix ethnically (Fukumoto 1997) .
This study describes the weight, height, body mass index (BMI) and prevalence of overweight of Japanese ancestry in Peru compared with values of children of Peruvian backgrounds from the same preschool center in Lima, Peru.
Subjects and Methods

Subjects
Over three years, from 2003 to 2005, 284 children (163 boys and 121 girls) attending a high to median income Japanese-Peruvian preschool center were examined as a part of our annual medical examination program performed by the Policlínico Peruano Japonés. Complete parental surnames were obtained to establish the ethnicity of each child, and the birth date and sex were obtained from the preschool database. Participants from the Japanese descendant community belonged to the third and fourth generation. They were classified by their surnames into three groups: Japanese descendant, both parents with Japanese surnames; Japanese-Peruvian descendant, children with one parent with a Japanese surname; and Peruvian descendant, both parents with non-Japanese surnames. This classification served to establish the children's ethnic backgrounds.
Informed consent was obtained from the parents participants and procedures were performed according to institutional guidelines. This study was approved by our institutional board of ethical committee.
Anthropometry
During the three years, the children's height and weight were measured by the researchers according to the WHO guidelines (WHO 1995) . Body weight was measured to the nearest 0.1 kg, and height to the nearest 0.5 cm using a stadiometer.
To compare anthropometric parameters between groups and sex, we used weight for age and stature for age Z-scores defined as the measured value minus the average value in the reference population (Kuczmarski et al. 2002) divided between the standard deviation of the reference population. Z-score values were obtained by the NCHS/ WHO reference data incorporated in the Epi-Info software (Epi Info2000 version 3.3.2. CDC, Atlanta)
To asses overweight, we used body mass index (BMI) as an anthropometric parameter defined as weight in kilograms divided by height in squared meters. BMI values and BMI percentiles were obtained using the Epi-info software. Overweight was defined as a BMI equal or more than the 85 percentile according to the NCHS 2000 growth reference (Kuczmarski et al. 2002) .
Statistical Analysis
Data were analyzed using the Statistical Package for the Social Sciences (SPSS) software version 11.0. Analysis of variance (ANOVA) was used to compare the mean anthropometric indexes according to the children's background, and t test was used to compare the mean values between the groups. The chi-square test was used to compare the proportion of overweight and obesity between girls and boys, and according to ethnic background. A significant level of p < 0.05 was used in this study.
Results
In children who had at least one examination at 36 months of age up to 71 months a total of 337 measurements were taken for cross-sectional analysis (104 in the Japanese group, 93 in the Japanese-Peruvian group, and 140 in the Peruvian group) ( Table 1) . Age did not differ between ethnical groups in both boys and girls. In boys, ANOVA showed a significant difference between the groups in height ( p < 0.001) and weight ( p < 0.001).
Z scores for height for age and weight for age for the three ethnic groups are shown in Figs. 1 and 2 . The t test for independent means showed a significant difference in these anthropometric parameters for boys. Boys in the Peruvian group were taller and heavier than those in the Japanese and Japanese-Peruvian groups (Japanese-Peruvian vs Peruvian, p < 0.05; Japanese vs Peruvian, p < 0.001). Boys in the Japanese-Peruvian group were taller and heavier than those in the Japanese group ( p < 0.05). In girls, there were not significant differences. Table 2 shows the prevalence of overweight and obesity according to sex and ethnic background in children older than 36 months. Chi-square analysis showed a significant smaller proportion of overweight and obesity in boys in the Japanese group than in the Japanese Peruvian group ( p < 0.05) and the Peruvian group ( p < 0.001). The prevalence of overweight and obesity in girls did not differ between groups. However, a significant greater proportion of girls were overweight or obese as compared to boys ( p < 0.05). These sex differences in overweight and obesity were significant only in the Japanese group ( p < 0.05).
Discussion
As far as we know this report is the first one that compares anthropometric parameters in preschool children of Japanese background with their Peruvian counterparts. We found significant differences between children when they were classified according to their ethnic origin.
Data of anthropometric parameters in mixed ethnic groups have been described in some studies (Smith and Brown 1970; Lynch 2000) showing differences that might be due to ethnic background. In our study, we were able to find an effect of ethnic mixture on anthropometric parameters in the Japanese migrant population in Peru. We also observed overlap of the values in boys with both Japanese and Peruvian backgrounds compared with boys with both parents of Japanese origin.
We compared our results according to age with the official Japanese anthropometric data (Boshi Eisei Kenkyukai 2001). Height and weight did not differ between children of Japanese ancestry in Peru (with one or both parents with Japanese surnames) and Japanese children in Japan. These findings suggest that Japanese descendant in Peru might have improved their anthropometric parameters as in Japan. Whether these findings will be found throughout the whole childhood period until final height is achieved deserve further study.
Comparing the Peruvian sample with the Japanese data (Boshi Eisei Kenkyukai 2001), Peruvian preschool children were taller and heavier than the Japanese descendant children living in Peru and the Japanese children. Although some studies in the Japanese migrant population to other countries have shown differences in anthropometrical parameters according to ethnic background in preschoolers BMI, body mass index; n, number of measurements. (Smith and Brown 1970; Baruffi et al. 2004 ) and children and adolescents (Vinicius and Lahr 2005) , it is not clear whether these differences reflect the effects of environmental influences or ethnic background. Ethnic differences in height and weight have been described in several studies in White, Black (Freedman et al. 2006 ), Afro-caribbean and Asian (Saxena et al. 2004) and Hispanic (Kimbro et al. 2007) populations. According to these studies, the Peruvian population might be heavier and taller than the Japanese descendant and Japanese population, probably due to their ethnic mixture of Amerindian with European-Spanish descendants.
Nutrition is a key factor for growth and weight patterns in developing countries especially in the malnourished population. In our study, the differences between groups in some anthropometric indexes might be explained by ethnic differences, but not by nutritional differences, because all anthropometric parameters were within the normal reference ranges and because this preschool center belonged to a medium upper class population.
Ethnic-specific anthropometric differences were more evident in boys than in girls, showing that sex dimorphism may exist. In our study, there were no significant anthropometric differences in girls according to ethnic groups but, comparing boys and girls in the Japanese descendant group, there was a clear tendency showing that girls were taller and heavier than boys. Higher prevalence of overweight was found in girls than in boys by some studies (Kumanyika et al. 1990; Sherman et al. 1993; Saxena et al. 2004) but not by others (Kimbro et al. 2007 ). Our finding might suggest a sex-specific risk of overweight in Japanese descendant girls in Lima, Peru. Although we did not study which other factors were related to overweight, more information about physical activity and diet is needed to assess whether Japanese descendant girls are at risk of overweight due to environmental factors and whether these sex-specific differences persist into later childhood and adolescence.
We also investigated the prevalence of overweight according to ethnic background. Our findings suggest that there are clear differences between Japanese descendants compared to Peruvian descendants.
The World Health Organization recommends using the sex-age specific body mass index 85th centiles derived from data from the United States' first national health and nutrition examination survey collected in 1971-4 to define overweight for international use (NCHS 2000) . It has been suggested that the National Center for Health Statistics (NCHS) reference curves recommended by the World Health Organization (WHO) (Waterlow et al. 1977; WHO 1986; WHO 1995) might not be suitable as international reference curves for some ethnic groups (Eveleth and Tanner 1991) . In our results, it is shown clearly that overweight prevalence difference is also present in Japanese and Japanese-Peruvian compared to Peruvian preschool children using NCHS 2000 criteria.
Recently, a new sex-age-specific growth chart for height, weight and BMI has been developed by WHO (WHO 2006) ; this chart is intended to replace NCHS 2000 reference growth chart considering that the new version is multiethnic, breastfeeding-based and well defined methodology of anthropometric measurements. According to this new chart reference, it is widely accepted that an international reference is useful, since the increase in height and weight of well-fed, healthy children younger than 5 years from different ethnic backgrounds and different continents is reasonably similar. Nevertheless, this supposition continues to be controversial (Hui et al. 2008) . Some limitations to our study are related to the crosssectional method, the small sample size of each group, and the non-paired Peruvian preschool controls. In addition, we were not able to perform a multivariate analysis in order to adjust for confounding factors. Despite these limitations, we consider that our data is representative of our community and that these differences reflect characteristics observed in our clinical practice.
In conclusion, Japanese descendants in Peru have similar height, weight and BMI values than Japanese children in Japan but lesser than Peruvian children. These findings may be related to differences in ethnic background and not to social and nutritional status.
